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BTopan Me)KflyHapoAHaa KOHtjjepeHu.HH 
OpranH3ap OfaeAMieHM Hau,HH 
no npHMeH6HHt€ 3TOMHOH 3H6PTHH 
b MHpHbix Aenax 


A/CONF/15/P/^30 


USSR 

ORIGINAL: RUSS IAN 


He noAwtKHi orjiauiCMMK, no o4)HHMa/ii.Horo coo6meHnn na Koii({iepoHUMH 


H3MEPEHKE H AHAJIM3 3ArPfl3HEHflft BQ3JJ.YM 


MAJMMH KOIfllEHTPAIMIMCT A3P030J I LHHX AJIL$A- 
M3JIFIATEM 


A,A.^ydaKOB, B .H.IIoJiHKapnoB, 
B.A.KyjiemoBa 


B xo^e MHorux npon3Bo^cTBeHHbix h jiadopaxopHnx onepannii odpa- 
3yjOTCfl pa^HoaKTHBHbie aopo30JiH. HeaKKypaxHaa padoia hjih aBapHH mo- 
ryx npuBeciH k 3arpn3HeHMi) B03,nyxa jiadopaiopHoro vim npoH3BO^CTBeH- 
Horo noMemeHHa pa^ w oaKT h b hhmh a3po30JiHMH. Ilonanaa <jepe3 .nuxaxeflB- 
HHe nyTK BHyTpt opraHii3Ma nejioBeica, pawaKTHBHue nponyicTH Haxan- 
/iHBaETCH b oT^ejitHtix opraHax h HenpepuBHo nopasaioT tkbhh ao xex 
nop, noKa Bee pa^HoaKTHBHHe aTOMH He pacna^yTCH hjih He dyayi BUBe- 
AeHu H3 opraHH3Ma b pe3yjiBiaTe duoJioniwecKoro odMeHa BemecTB, 

Cpe,HH pa^uoaKTHBHHX a3po30Jieft HawdoJiee onacHK no cBoeuy bo 3- 
^eMc tbhe Ha opraHH3M ^ojirosuBymHe ajiB^a-HpJiyyaxeJijr. Ao3HMeTpHHe- 
CKH# KOHipOJIB 3 TUX 3arpH3HeHKfi B CBflSH C HX HH3KHMH npeAejIBHO- 
^OnyCTHMHMH KOHneHipaiUIflMH (HDK) HMeeT CBOH OCOdeHHOCTH, ,H03HMeT- 
pnMecKK^ kohtpojib BKjnwaex b ceda kohtpojib Ha pado^HX Meciax 
(onepaTHBHHft kohtpojib) h JiadopaTopHMfi aHajiH3 jno3MMeTpn<JecKHX npod. 

OnepaTHBHuJi kohtpojib MoseT npoBo^HTBCfl mx xoro, htoCh curHa- 
juj3upoBaTi> o noHBJieHMH ajiB$a-H3JiyqaTejifl b B03^yxe noMemeHHH, <JTOdH 

OneHHBaXB HX KOHUeHTpanHIO no pa30B0My H3MepeHHD HJIH, HTOdH onpe- 
^e^flTB ^03y, noJiy^aeMyio nepcoHajiou b TeneHHe padouero hhh. Bee 
bhxh onepaiHBHoro kohtpojib jiojishh naBaiB CBe^eeMfl o 3arpa3HeHHH 
B03jiyxa TeM dacipee, hgm Btime KoeueHTpannH aKTHBHHx a3po30Jie&, 
HIOdH MOKHO dfclJIO CBOeBpeMeHHO BHB9CTH nepCOHaJI M3 3arpfl3HeHHOK 


30HBI • 


25 YEAR RE-REVIEW 
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JIaOopaiopHuil ana;iM .nosHMeipimecKMX npoO Bxjuwaei To'mue 
»3MepeHHH KOHuempauwn AOAroKjiBymnx ajiujja-aKiuBmx a 3 po 30 Jieii 
onpeweime HaoionHoro oociasa, nucHeam x*iai<iecux ocoOeHi.ociefi 
sarpasHeHM (npew Bcero pacTBopraocM h iokchvhocth 3arpji3He- 
hm) h c ufliiie' cneKrpa AHcnepcHooiM. 

JlaHHue JiadopaiopHoro aHaawaa HeodxoAreu npn yc T aH0B;ieniin npH- 

W! 3arpH3Heana BosAyxa, npa oiucKamw Mep npeAociopoKHocM ( H anpn. 

Mep, peKoueHMiua Tuna pecimpaiopa) a npB Budope ueroxoB xeaaKTH- 
Ba nm. 


I. OnepaiuBHuii kohtpojib .noJiroKHByHiiix 
ajTB$a~aKTi?BHiJX a3po3o;ieJi 

a) CiirHa;iK3auMfl o nofiBjieHiw 3arpH3HeHHfl 

CHrHajmaauMJO o nomenm sarpasHeHMfl ;ierye Bcero ocy meciBUTL 
nyieM o^opusamfH - .sodaB/ieHHH x onacHowy npo^yxiy de3onacHoro 
BemeciBa c pe3KHM 3anaxoM. 04 Haico He Bcer.ua y^aeicn Haftxw Taxue 
o^opaHiH, xoTopue He co3Aasa^M dn Hey^odcTB ajisi TexHOJioniyecKoft 
mi& jiadopaxopHotf onepamw. 

Jlna Oucipux KOAHvecTBeHBiix onpeAejieMJl ypoaua 3 arpa 3 HeHaa 
B03Ayxa MeTOAH OAopHiieipaa HeAociaio<iHo paapaOoiaau. HenoopeACi- 
BeHHH© HSMcpeHaa 3arp«3HeHKB saipjAHeHH, Bo-nepBax, (huoctic njtK 
B9-BTopi!X, HaaaMaeM ecteciBeHHoii a3po3oaiHo0 aaifa-aKiaBHocTH b 0 3- 
xyxa. EcieoiBeHHaa a3po3oai>Haa aat$a— aKiaBHociB Bo3Ayxa oOpasyeT- 
ca AonepHHaa npoAyKraua paAOHa a ropoHa, AH<JxpyHAnpyiotnnx b B 03 Ayx 
as dombbi a crpoareafcHHx MaiepjtajioB, Koiopae scerAa coAepaar HeSojit- 
me Koan'jecTBa ypaHa a ropaa. KoHueHTpauaa AOMeprax npoAyxioB pa- 
Aoaa oChoho b HecKOJitKo AecaiKOB pas BHiae IMK AOJiroraBymix aai$a- 
aKMBHux asposoxeii, a KoHueHipaqaa Aoqepmix npoAymoB TopoHa uoryi 
^OCTHraTB HeCKOJILKHX mi. 

JI, oyepHwe npo^yKia paaoHa HMeEi a^exTHBHutf nepwo^ nojiypacna.ua 
oko^o 40 MHHyi, a xopoHa okojio 10 yacoB. rio3ioMy juuepnca npoda 
MR xoro, htoOh ecxecxBeHHaa aKiwBHociB He Mewajia irsMepeHHBM, T pe- 
dyex HecKojiBKHX yacoB, a npn Hajiraif ^oyepHnx npo^yxxoB xopoHa 
npody mosho Hs^epiiTL iojibko sa cjie^ytoiniie cyxKH. 

IIpe^oxeHHoe wells 1 om (I) HarpeBaHHe npoda ao I200=I300°C 
Ann xoro, yxody yjiexyymcL ecxeciBeHHaH axiMHociB (nojioHHM, 

wx’sfrpBSHeS’ “ OiIH0 HCn0JIt30Bai1 ' IOJ,iKO n P" «wiPMe HeAery- 
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OrpaHH'ieHHoc npiTMeiienwe m m g e t w mcto,ji,, paopadOTaHnuk <;.v. u * 
(•'), KoiopiiiM npe,A;iO):c[i;i onpu'uijiTB 3arp«3HcnnocT l uo3.ii.yxa to/imco 
rpydoAwcnepcHHMH aopoBOJui’.:;';, oTceican tom cauuM g c t c c t b e h ny io a k - 
tub hoot t , KuK do;iee TOHKOAHcnepciiyio. Otot mgtoa lie .naci rioJiiioro 
oweJieHHfi eoiecToeHHoJi cIktwbhoctw h oh He npnro^en jj,jih tqkmx 30 - 
rpH3HeHHii, npw O0pa3OB£lHWH KOTOpbIX SHcDHIlie.. BHuH qaCTB aopoaoJiLHoro 
ripoAyKia npucyiCTByeT b BM^e t o h k o jj,h c n e pc h o r o aopo3o;iH. C ,u,pyroi': 
CTopoHu, pa3i.:ephi aopo30JTBHbix Mac iim, Ha KoTopue oce.ua eoTecTBeHiiaH 
aiCTMBHOCTbj hiOryT OHTB ^OCTaTOHHO dOJIblUHMM . 

npoBepKM bo3uosuocth HcnoJibaouaHHH sioro MeT o^a olijih ripone 
•Hewn cpaBmnexBHBie Msaepeniui noABraiocTeii a3po30JiBHbix wacTMp, 
Hecymwx ec T6CTB6H Hy io qkthbhootb, h vacnm okmcjiob ypana, odpaayio- 
iHHXGB b so3,nyxe b xojue npoM3BojttCTaeHHoii onepamin. J\j ih stow ne/ui 
Q3po3o jiBHBie HacTMD,bi ocaamajiacB b iuiockom Koi-ueHs aiope c pa3Mepa- 
m njiaciHH 390 x 45 mm h pacdoflHweM Me>:^y ruiac xwHaMM - 10 mm, Ha 
riJiacTMHLi no^aBa^oct HanpaseHne 10 kb, KoMHaTHkK B 03 .ii.yx aadopa- 
TopHoro noMemeHHfl npoi;avMuaacB nepes btot KOH^eHcaiop bro jib ero 
OTHhoM ctopohh c od'teMHoii cKopocTBio 2 jiMipa b MMHyiy . OcaaytaB- 
maacfl Ha ruiaCTMHti eciecTBeHHafl aKTHBHocTB perwcTpupoBajiacB ruia- 
CTHHxaMM c tojictocjioMhom 3My JiBCHeil , HenpeptMHafl perwcTpaunH 
ajiBdia-pacrra^oB t o ji c t oc ti oM h ow SMyjiBcueft no3Bo;iwJia HaKanjiUBaiB 3$- 
$eKT npir prenpepHBHoii npoKanxe B03^yxa b TeneHiie Heae/iH. l Iepe 3 
3 TOT se KOH^eHCaTOp C TaKOM He CKOpOC T LK) npOKaHMBaJICH B 03 .UyX, 3a-- 
rpfi3H6HHhiii b npopecce npon3Bo.ncTBa oKHcaaMw ypana. Tax ksk b jjqh- 
hom cjiynae mb wxe/iH ^e.ao c doJiBiunMH ko H i^eHTpaunH mh jiOJiro&wByioinero 
npo^yKTa, pacnpe^e/ieHHe b.ii.ojib naacTHH ocanjieHHOM aitm bhocth M 3 Me— 
bh/iocb c n oivioiulk) a/i Bflia-cyeTHOM ycTaHOBKM, Pe3y^BTaTu, no^yveHHue 
b otmx onmax HMBCTpwpyioTCfl rpacbwKOM Ha pwc. I. Cn/ioiimoii junmefi 
noKa3ano pacnpe,nejieHJie a ji Btpa— a ktiibhoctw okkcjiob ypana b^ojib ruia- 
CTWH KOHAeHCaTOpa, CTOJltoaMH n0Ka3QH0 OTHOCllie ilLHOe HMCJIO TpeKOB 
ot axBipa-yacTim ecTecTBeHHox paAMoaKTWBHocTH, oceBDieii Ha cooiBex- 
CTByiomne yHacTKH KoiuencaTopa. 3 th onLim noKa3ajin, hto Me^xow- 
nepcHOCTB a3po30Jiett He Bcer^a iiajmeToa npn 3 HaKOM ecTeCTBeHiioii 
aiCTHBHOCTW • 

JIm HccjiexoBaiuui ocooohhoct eM eciec TueHnok aKTHBHocTw anajui- 
3npoB&jii>ic b icpiiBue pacna,if,a npod, oTodpainiLix na pas.'iHMHHe uu / !.HBxpw e 
Hpodti OTd^paMCB Ha dyMasHux ^hjibtp, Ha bbic oko sippe ktii b hhm .doji ok-- 
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iwciuif (jwiip B Ha noAJioxny xopoHHHii pa 3 pjixoM. Hecuoips Ha to. <i t <- 
3#eKTWBH0CTH yjiaBJIJf BaHM 3TI5X (pit J1 bTpOB OTHOCOHC b Kale 0 7*1*0 I 

KpHBue pacnafla OKasajinct oAHHaKoBtiMn . no— BHAMMOMy , aoposoAHHue’ ’ 
cbo ciBa pamx A, pajwa 3 h paAM C onpe^ejiamcfl tojibko cBoflciDaioi 
lex HcaKTMBHHX HaciKQ, H a Koxopue OHH OCeM. 

PaAHoaBTorpa 4 )HH eciecTBeHHoa aKXMBHocxw Ha ifimipax, nomneH- 
Hile 0 nouou l lj10 TOJiciocBofiHHx BnyxicBii, peaxo oMHvanroa ox pa ™ 0 - 
aBTorpa^Hw .nojiroxifBymftx a/iB^a-Hs^yvaTe^efi, 

nocjie^HHe scerjta Aaw b xojicxocJioiiHofi auyjiiCHii "Beepu" ipeKOB 
aBKfa-Hacnm. npoAoxaceHHH ipexoB b kbjwom ” B eepe" nepecexaiDTCH 
npamiecra b OAHoid ionite. nucjio xpeKos b "seepe" xapaxiepHsyei 
vbcxo aAnpa-pacnajtoB, npoucioewx b aoposoxiHoii vacmue aa BpeiM 
BKcnoHHpOBaHHB SMyAiCHH. EcxeOTBeHHafl aKIHBHOCTB Aaei TOJIBKO Da3- 
po3HeHHHo ipeioi. qncjio "BeepoB" H3 AByx TpexoB oneHB Majio: oho 
cooiBeTCTByer BepoaxHocxH pemcipamiH AByx nocjie^oBaieJiHux ajiLrfia- 
paenajtoB oahoi-o h roro se aapa (pajutii A h paArf C’). 3xa occdeH- 
HOCXf* eCTeOTBGHHOl! aKTHBHOOTH JfflBHBaBT H3 TO, BIO OAHS a3 P 030AB- 
Haa qacxima ofibiHBo Hecei He Coaee oahoi-o aioMa ecieciBeHHotl axiHB- 
hocth. OiAeaenae eoreciBeHHoB aKiasHooiH or AoarosraB»efl no xapax- 
iepy paAHorpa$HH BecBua xpy.noeMKo h xpeOyex moro BprteHH, noaxo- 
My He Boater Phtb HcnoaB30Bano aah onepaxuBHoro KonxpoM 

Phaom aocaeAOBaieaea (3), (4) npejwaraxocB np H xoaxpoae Aoaro- 
aHByipx aaB$a-H3ayHaTeae0 HCKAJwaxi, ecTecxBeHBHii $oh no ero Oexa- 
aKIHBHOCIH (paAHB B H VU m C). 3tOI MeTOA MOXBO HCBOABSOBaiB npii 
oicyiCTBHH Cera-H3ayveHaa AOJiroacroyiiieit &kthbhocxh h npH nocioaH- 
cTBe BpeneH:-i HaKonaeHua.AonepHHx npoAyKios pap o Ha (npH HensMeHHoii 

pe ™ e BeHT1,MTO noMenenaa). HeAoexaxoK sxoro Meio^a suMrioasicji 
OoxBrox oiaTHCTHHeorax oradicax, Koxopue odycAOBJteHH xeu, m 0 
HeoCxoAJiiio BHHHxaxi (KOHneHCHpoaau,) $ 0 H Ha nopaAOK CoabimS! H 3 we— 
paeijoro 3#eKia. 3 xhm HeAocxaiKou odaaxaioi h Apyrae KouneHcaiwoH- 


yj 


Pasoaue M3MepeHna KOHpeHTpapHH JloarosHByimix 
aaacpa-aKXHBHHX asposoaeB 


Ushb m nyxea pensu Diofl saAana sammaeicx b anaanse 3 He p- 
itf^aJiBija-qacTHii. Conociasaaa 0 BeprnH aAbifa-qacmu JioqepHHX npo- 
*yMOB pa^oHa a xopoBa c OHeprimm ajinta-vacinH AOJiroaBymjx h 3 o- 
ronoa (cm* xaOn«y) paccMoxpm-' cxexy padoxu npnfiopa. 
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nycTB a3po3o/itHafl ajitcpa— aKTHBHoo tl oxtiwpaexcfl Ha cpvuiLxp h 
OAHOB peueBHo peracTpupyexca, a aabcpa-cqeiHHJl npwdop MMeex 
Kana^, b oahom ms kotophx perwcxpupyioxca qacxw^i c OHeprwew ueab~ 
me C,mB, a b ApyroM - - 8-8,5 Mob. Tor^a b nepsoM Kanajie 

Oy^yx perwcTpHpoBaxBCH .noaroacwBymwe a,iB$a-H3Jiyi/aie^u, a laoe 
pa^wfi A H TO pHli 0 (J)OHa eCTeCTBeHHOM aKTWBHOCTM. 

TopiiM C aerKo wckjiiovhtb no ^aHHhiM perwcxpannH a/iL^-^acrnij 
TOpnB C BTOpBIM KaHajIOM . OllIITdKH M 3 MepeHHfl npw 3T0M He jJOJUCHH dUTL 
O qeHt tfO/IMMMH, TaK KaK KOHUeHTpaitflW Toppifl C HeBeJIUlCM. 

JI./ih pa Jinx A dy^ex ( T,/ 2 =3,05 mwh.) ducxpo ycTaHaBjimjaxtca 
pa^noaKTHBHoe paBHOBecne u ero aKTWBHocTb Ha cpw;iBTpe He dy.neT M3- 
MeHJTTLCH cnycTfl 10-15 MWHyx nocae Hanaaa oxdopa npodu. 

Ecjih b B03^yxe npucyTCTByrox Aoarornymwe aabqa-HsayqaxeJw, to 
SKX iTBHocTB ^Jiixpa dy^ex npoHOTOTi pacxw u tcm ducTpee, weM Bbiuie 
hx KOHueHxpauHfl. npu KOHueHxpaquflx 3arpH3HeHtra b hcckojibko .necax- 
KOB nj3K T8K0M npwdop mot du ^aBaTt c b e.n e hm a qepe3 HecfcoabKO imyT 
noc^e Manama npoKa^KH u H3MepeHna, a npu KOHqeHxpaunax b aecKoab- 
ko M- qepe3 10-15 MWHy t . 

padoxBi laxoro npnoopa HeodxoMMo irweTB .neTeKTopn aapja- 
aKTHBHOGTH, Koxoptie nosBoaaau dn ocyncciBHifc yKasaHHoe BBiiue pas- 
^e^eHue no SHeprwaM ajib$a-qacxMij. B Hainefl aadopaxopnH 6 ujm npon3Be- 
^eHH KcnBiTaHUH npMro^HocTH juin sxoM u,ejm cuhhthmtopob h 

^ c])oxoyMH 02 CHxejieM $3y— c (Kpncxa/uiH C is J dbi^n n3roxoBjieHH b 
Hhc T uxy T e KpwcTa/ui 0 rpa<J)Hn AH CCCP A.E.ru/ibBaproM js B.n.naHOBofl). 
CxeMamwecKnii nepiejs .neTeKTGpa npe,ncTaB/ieH Ha pwc. 2. CxeMa ycia- 
hobket noKa3aHa Ha pwc, 3, Itaiyabc ox 4 J oxoyMHOJKHTeM nocae npea- 
BapjTxejibHoro ycmieHHH npoxo^nx b 3aBncwMocTM ox BeawqiiHH aMnanxy- 
b omh H3 KananoB: b nepBBin KaHaa nonaaaDT wMnyabcbi ox aab^a- 
qacxim c OHeprnefi doabme 8 Mob, 3aBjjcnMocxb nwcaa iwnyabcoB bo 
BTOPOM KaHajie OX ypOBHfl aHCKpWMHHaUMif JIJIH CBMHTHMTOpa ZK$ npw- 
se^eHa Ha pnc. 4 ^jih ecxecTBeHHoro ypaHa, Po -210 w pa^ua 0 . Kan 

BWH1.HO W3 npHBe^eHHHX KpHBBIX C nOHODiLiO iaKO-2 yCTaHOBKH H CBHHTHJIjlH- 

Topa Zti$ MOKHO ox^eauxB 3arpa3HeHwe B03^yxa ypaHOM, pa^weM-226 
H HenT y H ^M-237 ox ecxecTBeHHoro $ 0 Ha (pa^wa C ). C noMomtD chhh- 
THaaaTopa C5|) noayqaeTca aynuiee pa3x;eaeHMe, ho otot cnMHXHaaa- 
xop He Mosex padoxaiL b npwcy tcxbhh raMMa-$oHa. 

B HacToaniee Bpewa npo^oasaiOTca padoxn b HanpaBaeHwir noHCKOB 
^exeKxopoa ajiLc|)a-qacTHU c doaniueM paapeujatOineM cnocodHociLD, yj;od- 
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HUX AM HCKJIJOMeHMH 60 TeCTBeHHOrO $0Ha npw M3MepeHMM 3arpfl3H6HHfl 
B03£yxa a.fl.a. 

b) M3MepeHwe ,no3H .noJiroiMByuinx ajifc^a-aKTMBHiJX 
a9po30JieM 

J' 03 oM no oTHoineHHiD k npeAejiBHo-AonycTHMoii £03e 3a padonyio 
cMeHy, mu dyjieM Ha3UBaTB 

( vCtjdt 

'o 

) 

V T 

r npecj I 

r^e t - BpeMfl, npoTeKinee ot Ha^ajia padoTH, b MWHyiax, v(t)- 
MTHOBeHHHe 3Ha^eHMJ? KOHaeHipauHH b pacna^ax b MHHyxy b JiwTpe, 

V hpe ^ - ll.HK ajib CMecH aJiB$a-aKTHBHbix w3otohob npw .naHHoft npoAOJi- 
kht6/ibhocth padonero aha b pacna^ax b MWHyiy b Jimpe, T - npo- 
AOJiraiejiBHocTB padowero £hb b wuHyiax, 

HenpepHBHUfi kohtpojib A03H HaM npeACTaBJifleicfl dojiee uejiecood*- 
pa3HUM, qeM HenpepuBHHfi kohtpojib KOHueHTpamm, b cbh3hc c TeM, 
hto MrHoBtHHBie KOHHeHTpaiitfpj npn JiadopaTopHhix onepaunjix MoryT pe3- 
ko MeHHTBca h He £ax)T npeAciaBjieHHfl od oacHocm juih coipyAHWKOB, 
npMcyTCTByBimix s jiadopaiopHOM noMemeHHK b revenue pado^efi cMeHH. 

Annapaxypa am kohtpojib ^,03h sHaMmeJiBHo npome annapaTypt 1 
A jib HenpepHBHoro kohipojib KOHije HTpaauM • 

npa HenpepbIBHOU KOHTpOJie ,H03bI MOiKHO OCymeCTBHTB CMrHaJIH3aU,HE) 
paBeHCTBa o HaKonjieHHH 3a.naHHoii MacTM ot 

■V T= 22,2- E§!%3 360 mhh = 8 I0 3 = 8 2|£2i 

npw AJIMT6JIBHO0 npoxaHKe 3arpB3HeHHoro BosAyxa wepe3 (|mjibtp 
3a cnei HacHmeHiiB Ha $miBTpe KopoTKosHBymeii ecxecTBeHHoM aKTHBHo- 
cth yjiyyniaeTCB cooTHoraeHHe Mes^y $ohom h n3MepBeMoH BejiHMH ho# 3a- 
rpfl3HeHHfl, 

B ocHOBy pa3padoxKu Meio^a kohtpojib ao3h jierjiw npoBOAHBinnecB 
b TeneHne jpyx jiei HadjmneHjiH ycpeAHeHHotf 3a 20-30 MMHyx kohii8Ht- 
pamiefi ecTecTBeHHofi a3po30BBHo# ajifcipa-aKTHBHoc th Ha otkpbitom 
B03Ayxe h b noMemeHWBX. OntiTH npoBOAWJiHCB b pa3Hoe BpeMB ro.ua b 
paMoHe, yAajieHHOM ot Mopfl m Meci 3ajieraHMH pa£MoaKTMBHHX nopoa 
(r.MocKBa). 

Kohtpojib H3MeHeHHB ypoBHH ecxecTBeHHoiS a3po30JiBHo# ajiB$a-aKTMB' 
hoctm npoBOAHJicfl nyieM HenpepuBHoii npoxa^KH B03,nyxa nepe3 $wjibtp 
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m OrUHOBpeMeHHoro W3MepeHMH HaKamiHBaioineiica ajiBtjpa— aKiWBHocxw . to 
y jiaBjiHBaHHH ecxeciBeHHofi aopoao^BHoM aKXMBHociw wcno;i&30Ba;icfl 
(JiH^bTp waMeipoM 4,5 cm npu paoxo^e B03A)'xa yepe3 Hero 50 ;wipoB 
b wn Hy ly « Mxodu W3de;scaii> HenocxofiHcxBa pacxo.ua B 03 ,nyxa yepes 
$w;ii>Tp H3-3a w3MeHei-JM ero aopo^HHaMMyecKoro conporwB/ieHUB , b na- 

MeCTBe lipOKaHHOK y CTOHOBKH HCnOJIL30Ba^aCB poiailHOHHafl B03^yX0- 

^yBKa, Koxopaw odecneywBajia HesHawejitHoe na^eHne pacxo.ua B03,u,y- 
xa npii oca^eHMM h& $hjiltp ihmw jjase cBHiue o^Horo Mr/cM 2 . PteMepe- 
Hwe aji^a-aKTHBHocTM, oTdwpaeMoii Ha ipwjiBTp, npoBoAiuioct npwdopoM 
"Tmcc" co c hhhtm JiJiBqnoHHbiM cHeTMHKOM "TH". 3a3op Me^y OKHOM 4 a t- 
ymca m c])miBTpoM c5lui paBeH 3 mm. to odecneyeHHH doMefi cxadmii,- 
hocih naooTH ycTaHOBKH nwTaHwe $oToyMHofflieJifl ocymeciBJifljiocb ot 
daxapetf, ocxa/ibHafl cxewa nMaci ot &eppope3jHaHCHoro CTadnjm3a- 
xopa. to 3anncw H3MeHeHHfi ypoBHH okim bhocim cpujikipa ncncm30Ba;i- 
2 a caMonwceit 31111-09 . 

toepeHHfl noKa 3 ajiH, yxo ycpe^HeHHafi KOHijeHipamifl a 3 po 30 JibHofi 
ecTecTDeHHoi'i aKTMBHocTM Ha otkphtom B 03 ,Ayxe ocTaeicfl b xeyeHne 
padoyero aha npaKiwyecKH nocioflHHoK. TMnHHHue KpHBtie cyxoyHoro 
xo^a ycpe^HeiiHox icoHiteHTpamm ecxeciBeHHoft a 3 po 30 Jii>Hoii ajittpa- 
aKTHBHocTU npifBe^eHH Ha pnc. 5 . MHor^a Hadjno^ajinc b HedoJitniwe 
bc njiecKH ecTecTBOHHoii aKXMBHociw, HanpuMep, bo BpeMA TyMaHa . 

B nowemeHHAX npw HaMypiw npw Hy^pne/i lhoh BeHirauHn c 2-3-KpaTHbiM 
odueHOM B03^yxa b yac ne odHapyx:eHo 3HaywTe jibhux n3MeHeHnJa ycpe^;- 
HeHiioii sa 20-30 mm Hy i KOHijeHipaiXM ^oyepHnx npo^yKioB pa^oHa. 
npM OTKpLIBaHHM ^Bepeii, CpopTOHeK H Apymx OduyHHX B nOBCe^HeBHOM 
padoTe H3MeHeHMflx mrpKy jihiimh B03,nyxa, w 3MeHeHHH ycpc^HeHHoii koh- 
u,e HxpauHW oKasaAHCB HesHayMTe/iBH^MH » KpwBbie n3MeHeHMfl ycpe^HeHHOM 
KOHHSHxpauMH b padoywx noMemeHuax npKBe.ii.eHM Ha pwc. 6; KoHuempa- 
BWH pa,d,oHa w ero aoyepmix npojtyKTOB cymeciBeHHo 3aBncwx tojibko 
ox Maxepwajia oxen w ox KpaxHocxw BeHinjunuiw. 

Ha ocHOBaHHH 3THX HadjiKD^eHHi: npeA-Jiaraeicfl ncno/iB 30 BaxL jijis 
M3MepeiWJi ^03ti npwdop, c iiomoubjo KOToporo H3MepflJiaci> KoHueHxpaunfl 
ecxecTDeHHoil aALfJa— aKTMBHoc th « FIpoKayKa B03^yxa yepe 3 ctotTp 
AOJikhs HaywHaiLca sa nsa yaca ao Haya^a padoTu c xew, yxodH ycne- 
jio ycxaHOBMTBCH pa^MoaKiHBHoe paBHOBecue Ao^epHux npo^yKTOE pa^o- 
na Ha (|]M/ibxpe 9 

Akthbhoctbio ^oyepnxx npo^yKxoB xopoHa npw 2-3-KpaxHoH Be htujia- 
mi'i noMemeHHB odhiyno mokho npenedpeyb, tsk KaK ohm He ycneBajoi 
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HaKaruiHBaTBCH H3-3a cpaBHHie;ii>Ho do^Binoro nepwoAa no^ypacna^a. 
H3MeHeHHe cKopocxw cnexa ajiB^a-Macum xapaKTepH3yei HaKonjieHwe .no- 
3ti. OmsfdKii 3Toro Mexo.ua kohtpojih odu^Ho He npeBLimaeT 20-30$ ot 
A03H 3a padoHHft achb, oneHB pe^Ko Had/nD.najTHCL oiMtfjiBHHe BcnjiecEH 
ecTecTBeHHofl aiCTUBHocTif Ha $n/iBTpe, cooTBeTCTByjomife 70-75$ ot ao- 

3 LI. 

Meio,? KOHTpOJIH 403U MO&eT dhITB y Jiy MUieH , eCJIM BOCnOJlB30BaTBCH 
anaM30M OHepra'fi a;ii>$a-HacTJfn, KOTopbift dmi paccMOTpea paHee. Oiund- 
kh H3MepeHHfl ^o3H npw btom yMeH BinaioTCH h npoKaHKy B03^yxa qepe3 
(fiwjiBTp mohcho HanuHaiL He 3a 2 naca, a aa 10-15 MMHyx ,no Hana/ia 
padOTH CMeHH. 

2. JladopaiopHHft aHaJW3 ajiB(|)a— aKTHBHHx npod 

a) Il3MepeHne KOHijeHTpanwiT .no/irorasymux 

ajiB$a-aKTMBHtix a3po30Jietf 

Onpe^e^eHue a^B$a-aKXHBH0CTH npodhi npoH3BojoiHTCfl nyieM cpaB- 
H6 hhh ee c odpa3UOBHM a^B$a-aKTHBHHM npenapaTOM, Tan KaK odpa3qo- 
Bue npenapaTH odHHHo HaweceHti Ha nojyioxKy tohkwm c/ioeM h caMonor- 
jiomeHiie b hhx npaETHyecKH oTcyicTByeT, to npu cpaBHeHMU npodn c 
odpa3UOM Heodxo^HMo y^HTHBaTB pacnpe^e^eHue ajiB$a-aKTHBHocxu no 

xoJiniHHe $HJiBipa. 

npHMeHeHwe KoJuinMamw ajiB$a-qacTim ajih HCKJuoneHiifl bjihhhhh 
pacnpe^ejieHHH aKTHBHocm no xojimnHe $MJiBTpa npHBo^m k cHHxeHHD 
3$$eKTHBHocxii cneia, hto Hese;iaTe/iBHo npa H 3 MepeHM Ma;iHX o^eK- 

TOB, 

npH oxcy tctbhk KOMHMauwH 9$$eKTHBHocTL cqexa a;iB$a-qacxwH 
paBHa 

1 coil 5-). 

3aMeHHH C 061 ? - (cm. pwc. 7) noJiynuM: 
n- ±fj _ \ \ R- (a cp + tf+'t) 

? 2 v r-x r 2 R^r~ 

r^e R - nojiHLiii npoder ajiLdia-nacTim b Be^nwnHax 3 KBHBa;ieHTHHx 
npodery b B03^yxe, A C p - cpe^HHH r^ydnHa 3a^eraHnn a^Bcpa-aKTHBHHX 
axoMOB, npoH3BOJiBHo pacnofloseHHLix b npode b BejiimwHax, SKBHBajieHi- 
hhx npodery ajiB<J)a-HacTim b B03^yxe, (3 - BeMnnHa 3 a 3 opa Me aa y 
npodofi m MyBCTBHTejiLHHM od'&eMOM ^eieKTopa b BejiircMHax, 3KBnBajieHT- 
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hbix ripodery ajiB^a-^acTHU b B03,nyxe, - ocTaTOHHHtf npoder a;iB$a- 
HacTMtfi, HeodxoAHMHii ,hjih ee perwcTpauKH AeTeKTopoM. 

$opMyjiofl mokho noJiB30Bai bch , Kor.ua Bee a;iB$a-yacTHijH, BtuieieB- 
uiwe M3 npodu, BOKwan odpasoBaBuiMecB Ha MaKCMwaiiBHoii niydHHe npo- 
du, MoryT ^ocTMrHyTB .namiiKa. 

M3 BeJIHHMH, OT KOTOpBJX SaBMCMT 3$$GKTMBH0CTB CMeTa, H6M3BeCT- 
hoM BBjiBeTCB cpe^HHB niydHHa 3a^eraHMH aji t(pa— aKTMBHHx aTOMOB b 
$MJIBT pe Acp 9iy BeJIHHnHy MOKHO MCOE^MTB, eCJIM npOH3BO,HHTI> 
OdC<ieT $HJIBTpa C .HByX CTOpOH. JleiiCTBMTe;iBHO 3#eKTWBH0CTB perM- 
CTpaiiHH a^B$a-^iacTim c rmoder^M R npn w3MepeHww c oflHoft ciopo- 
hh npodn dy.neT paBHa — , a c .npyrott ctopohh npoda 
npu TOJimMHe $H^Bipa A R-(A-Acp*<? g -^ ) CyMMapHafl 3$C[/eKTHBH0CTL 
perncTpauMM paBHa 2(R-r) 

2 (R- R-'X * 

O^HOBpeMeHHoe HSMepeHHe ajii pa — bkimbhoc th c neyx ctopoh npodbi, 

KpOMe HCEJIKWeHHfl HeH3BeCTH0Ii BeJIM^MHH Acp ^aei B03M0KH0CTB yBeJIH- 
HMTL HMCJIO OTC^eTOB B e^HHMUy BpeMeHH no CpaBHeHMK) C HHCJIOM OTCHe- 
TOB npn M3MepeHMHX c OAHOM CTOpOHE. 

BadopoM TonmMHH $wjibTpa, Ha KOTopuft oTdnpaeTCfl npoda, mosho 
H ono^Hme^BHo noBUCMTB hmcjio oTcneioB b eAMHHqy BpeMeHw vuiu yweHt- 
mtb npo^oMHTenBHocTt npoKaMKM B03Ayxa ^Jepe3 $mjiltp npH 3a,naHHofi 
BeJIHHMHe KOHneHipaUMH. HM MOHO^HCnepCHOrO a3p030JIH 3(£)$eETHBHOCTI> 
ynaBMBaHHfl dy.neT onpe^ejiflTBCH $opMyjio2: 

i\ne ~ cpe^HHH rjiyduHa 3ajieraHHfl aspo3o^BHHX nacTMq b (JwjiBTpe 
npu decKOHeHHo dojiBiiioii TOJimiiHe (Jw/itipyiomero Maiepijajia. OnTMMajiB- 
Han TOJimHHa ^nBTpa onpe^eJifleTCfl MaKcirnyMOM npoH3Be^eHMH sfrpeKiMB- 
HOCTH yJiaBHHBaHHH a3p030flBHhIX HaCTMlt H 3#eKTHBH0CTM perMCTpaiJMM 
a;ii4)a-H3JiyqeHijH: 



% 92 ] - ttt 




- t/z 
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KOTopufi HMeeT MecTO npn ycjioBHH: 


i\ne p=R-(6'+"t), 

Peniafl oxo ypaBHeHHe othocht 0 jilho A 


4w^BTpyioiUMX Maiepwa;ioB, Kor.ua 
y^OBJieTBopfliomiix paBeHCTBy: 


»p 


no/iy^wM w ruioxifx 

Maiepna/iOB, 


^co r P 


0,8 p 


MH xopomwx (|)H;ii>TpyJomKX Maxepwa/ioB, Kor.ua 


&oo«P 


Ekl2 5^ 


Ha^^eacamnil Btidop jxeTeKxopa a;iL$a-Hacxim, Maxepwajia h tojhhmhh 
$njiBxpa h npoKa^JHoro ycxpoMcTBa no3Bo^eT npn npo,no;isj!TejiBHocTi! 
OTdopa npodu 10-15 mhh. H3MepHiB ^ecflTBie aom IIUK. 


d) M30TonHUM aHajiH3 ajiB$a-H3JiyHaTe;ie2 


JUh onpe^e^eHHfl w 3 oionHoro cociaBa npodn AocTaxoHHO u 3 MepHTB 
sHeprau ajiajia-vaciim. Tomhocth H 3 MepeHHH oHepruii nopwa 100 kbb 
odiWHO dbiBaeT AociaTo^Ho .hjih HHfleHTH$HKaium aEb$a-H 3 ^yyaiejie 2 , 
KOTopue MoryT hbhtbch npHMHHoii 3 arpfl 3 HeHUfl B 03 ^yxa .naHHoro noue- 
meHM. 

JUh onpe^e^eHHfl BHepraii a;iB4>a-n3jiytjeHHfl cjiado— aKTHBHtix ^03H- 
MeipHMecjCHX npod HeodxoAHMO HMeib ajii>$a-cneKTpoMexp c doJiBMofi 3 $- 
$eKTMBHocTBio pe rue xpamw . 3:roMy ipedoBaHuc y,noBJieTBopHeT HMnyjiBC— * 
Han HOHM 3 auHOHHaB Kawepa de 3 KOJUiHMamm. JIocTaTOHHo xopoino 3ape- 
KOMeH^OBaJia cedH KaMepa Seaborg’a H Katz’ a (7) CO c$epn- 
^ecKMM 3 /teKTpnMecKUM rroJieM. JIjih H 3 oioriHoro aHajiasa $m/ibip csiiraji- 
ch b KHCJioiax, npoda ocas^ajiacB Ha no^osKy, Koxopafl nowemaJiacB 
b Kawepy. 

Paj.noTexHHMecKy k) cxeMy cneKxpoMeipa a/iB$a-^acinij mohcho cod- 
paiB M3 3aB0^CKMX npwdopoB c HedoJiBUHOT rrpucTaBKaMM • ycHJiMieJieM 
k KaMepe MoneT cjiysiiib yciaHOBita xnna "JI", a perncTpwpy»mMM 
ycxpoMcTBOM - ociTHJi/iorpac[) 30-4 h m 30-7. IZjih noJiy^eHHH cneKTpa 
ajiB$a-qac:rim Ha ocmuuiorpatpH^ecKotf TpydKe dn/ia pa3padoTaHa cne- 
UHajiBHan npHCiaBKa. 

B npucTaBKe k ocunji/iorpa(|)y (cm. cxeMy Ha ppic* 8) no;ioraTe;iB- 
hhm MMnyjiBC ot ycoHTejifl 3apH3KaeT nepe 3 avoa J]I KOH^eHcaxop C. 
Ilocjie npoxo^eHHH MaKCHMyMa uMny;iLca nepe3 JiaMnu JI3-JI4 3anycKaexcH 
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o^HOBndpaTop JI5-J16, 3aOTii (fiponx MMriy;ibca cwioBwopaxopa vepe3 
KaTOAHul! noBTopmejiB 117 pa3pa»caeT eMhocTt C. Tew csmum ^opMnpy eTca 
n-odpa3HHii HMny^BC c awnmyAotf pasnoil aMnumyne imny/ibca w ot 
yCHJIMie^fl, H C AMTe/IBHOCTbJO, paBHOii rmtbji bhoctm nMnyviBca , reHe- 
pupyeMoro onHOBwdpaTopoM. 

0$opMMpoBaHHtil! HMny^BC no^aeicfl &nsi ropH30HiajiLHoro OTOOHe- 
um Jiyna ocuw;i/iorpa$a. JIjih BepTMKa/iBHoro oTK^oHeHwa jiyqa rio^aeT- 
cfl HMnyjiBc o^HOBMdpaTopa qepe3 wHTerpwpyioiuyjo uenonxy R 1 C 1 Mepe 3 
npyryB HHierpwpy romyc uencmy R 2 C a 3tot wMnyuBC nonaeicn Ha 
ceiny ocmuuiorpa$nqecKoM TpyciKM. 

B 3Tofi cxeMe b otjhujhg ot oduHHo npuMe ha wine roc h Il-odpa3Horo 
MMny^Bca .pa noACBeTKH nonaeicfl nanpa nee uue, HapacTaiomee 3a Bpem 
BepTHKa^BHoM pa3BepTKH, hto no3Bo^flei noJiy^wTB Ha sicpaHe oc ami- 
no rpa$a HepaBHOMepHyio hpkoctb w3odpa)KeHHH . J^jih ycwneHM 3Toro 
3#eKia pa3BepTKa no BepTMajiw c^e^ana 3aMe,HMiomeiicH bo speMeHM. 

B pe3yjibT0Te Ha SKpaHe ocumuiorpa^a nony^aeTCH BepTHKajiBHuM 
era, HMeioinMH cHW3y BBepx HapacTaioiuyio hpkoctb m pac noJioKe hhhm ^ 

ieM npaBee, neM double aMnmyaa MMnyuBca. Ecjih b kohiokt c ocukji-^ 
jiorpa$nnecKo^ ipydKoii noc TaBMiB KOHipacTHyio $0T0dyMary, to rpaHu- 
ua no^epHeHHH dywarw nocae npoHBueHMfl ,B,aeT npe^ciuBjieHiie o cneKT- ^ 
pe ajiB(pa-sacTim. IlpuMep chatoto cneKTpa Pu -239 w Po -210 noKa3an ^ 
Ha npmiaraeMoft wjunocTpamru ( pno. 9), 

Pa3peuiaioinaH cnocodHocTB Taxoro npocToro aatila-cneitTpoMeTpa 

75 K3B • 
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Phc . I 


Pacnpe^ejieHiie ^ktubhocth b.^ojib riJiaciwH KoH^eHcaxoDa I - 

ECTeCTBeHHafl aKIHBHOCIB Ha IIOJIOEHTejIBHOM 3^eKTD0jie *2 t 
ypaH Ha nojioxnTe;iLHOM sjieKipo.n.e. 1_ -EcTeciBeHHaa aKiMBHocTB 

o^Kipo^e. 2_ . y paH „ a oip^””- 00 ” 
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Puc. 3 - r-“leTeK?oSTnn«v?MS5 eJleHM v ajIi f a - H3J, >'' ,eHI,fl no anepmaM, 

fes33? sk 
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PMC. 4 . 3 aBHCMM 0 CTH MHCJia OTC^eTOB 0 T ypOBHB flHCKpHMMHajUH. I -KpH- 
Baa ^MCKpHMHHaDpMii RJW ec TecTBeHHoro ypaHa. 2 - KpwBafl 
Me Kp HMWHauim ajih Po-210. 3 - KpuBaa .nucKpHMWHamjM rjiz pa- 
C' 
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vac6/ 

Pmc. 5. CyTo^HHfi xoji; ycpe.HHeHHofi ecTeciBeHHoft a3po30JitHo2 a^&cpa- 

aKTHBHOCTH HS OTKpfcJTOM B03,I],yXe 
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